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DESCRIPTION 

HINGE APPARATUS 
TECHNICAL FIELD 
[0001] 

This invention relates to a hinge apparatus which is not only capable of merely 
tumably connecting two articles such as a transmission section and a reception section of 
a cellular telephone set but also capable of turning one article relative to the other article. 
BACKGROUND ART 
[0002] 

In general, hinge apparatuses of this type comprise first and second hinge 
members tumably connected to each other, a movable member arranged on the turning 
axial line of the first and second hinge members such that the movable member is 
tumable and movable in the direction of the turning axial line, and a biasing means for 
biasing this movable member toward the first hinge member. The first hinge member is 
non-tumably mounted on a transmission section of a cellular telephone, for example, and 
the second hinge member is non-tumably mounted on a reception section of the cellular 
telephone. Thereby, the transmission section and the reception section are tumably 
connected through the first and the second hinge members. 
[0003] 

A pair of end face cams extending in the peripheral direction about the tuming 
axial line are formed on the opposing surface of the first hinge member with respect to 
the movable member. On the other hand, a pair of abutment parts are formed on the 
confronting surface of the movable member with respect to the first hinge member. The 
respective abutment parts are press-contacted with the pair of end face cams by a biasing 
means. Therefore, the biasing force of the biasing means is converted to a turn biasing 
force by the end face cams and the abutment parts. The movable member is turned by 
this turn biasing force. When the moveable member is turned, the second hinge 
member is tumed in unison with the movable member, and the reception section is turned 
with respect to the transmission section. The reception section can be turned from a 
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folding position to a tallcing position. When the reception section reaches the talking 
position, it is stopped by a stopper means provided between the transmission section and 
the reception section. When the moveable member is turned, the pair of abutment parts 
are slid down along the pair of end face cams toward the terminal ends from the starting 
ends of the end face cams (for example, see Patent Document 1). 
Patent Document 1 : Japanese Patent Application Laid-Open No. 2001-207721 
SUMMARY OF THE INVENTION 
[0004] 

In the above-mentioned conventional hinge apparatus, inclination angles of the 
end face cams are constant, and therefore rotation speeds of the movable member, the 
second hinge member and the reception section increase as their rotation angles become 
greater, with the rotation speed considerably fast in the talking position. As a result, a 
great impact is produced when the reception section is turned to the talking position and 
stopped by the stopper means. The impact may cause the cellular telephone to be 
dropped if it is not held securely at the transmission section. 
[0005] 

The present invention has been made in order to solve the above-mentioned 
problem. According to the present invention, there is provided a hinge apparatus 
comprising a first hinge member, a second hinge member tumably connected to the first 
hinge member, a movable member arranged on the turning axial line of the first and 
second hinge members in such a manner as to be tumable about the turning axial line and 
movable in the direction of the turning axial line, and a biasing means adapted to bias the 
movable member toward the first hinge member; 

one of confi-onting surfaces of the first hinge member and the movable member 
being provided with a pair of end face cams extending in the peripheral direction about 
the turning axial line in a symmetrical arrangement about the turning axial hne, the other 
of the confironting surfaces of the first hinge member and the movable member being 
provided with a pair of abutment parts in such a manner as to be urged against the pair of 
end face cams by the biasing force of the biasing means and adapted to co-act with the 
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pair of end face cams to convert the biasing force of the biasing means to a turn biasing 
force, the movable member being turned by the turn biasing force, the pair of abutment 
parts being moved along the pair of end face cams toward terminal ends from starting 
ends of the end face cams, terminal end parts of the pair of end face cams being provided 
with gentle inclination surfaces, respective inclination angles of the gentle inclination 
surfaces being smaller than inclination angles of parts located closer to the starting end of 
the end face cams than the gentle inclination surfaces. 
[0006] 

When the hinge apparatus according to the present invention is incorporated in a 
cellular telephone, for example, the impact which is produced when a reception section is 
turned to a talking position from a holding position can be reduced. 
[0007] 

A hinge apparatus according to the present invention can be utilized as a hinge 
apparatus for connecting, for example, a transmission section and a reception section of a 
cellular telephone set or a main body and a display unit of a notebook type personal 
computer. 

BRIEF DESCRIPTION OF DRAWINGS 
[0008] 

FIG. 1 is a view showing a cellular telephone set in which a hinge apparatus 
according to the present invention is used and which is opened in a talking position, FIG. 
1(A) is its front view and FIG. 1(B) is ite side view. 

FIG. 2 is a view showing a hinge apparatus according to the present invention, in 
which a stationary circular plate is located in a folding position, FIG. 2(A) is an enlarged 
sectional view taken on line X-X of FIG, 1(A) and FIG. 2(B) is a sectional view taken on 
line B-B of FIG. 2(A). 

FIG. 3 is a view showing the hinge apparatus, in which the stationary circular 
plate is located in a talking position, FIGS. 3(A) and 3(B) are sectional views like in 
FIGS. 2(A) and 2(B). 
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FIG. 4 is a sectional view for explaining a method for assembling the hinge 
apparatus in a cellular telephone set. 

FIG. 5 is an enlarged sectional view taken on line X-X of FIG. 2. 

FIG. 6 is a view when viewed in a direction as indicated by an arrow X of FIG. 4. 

FIG. 7 is an exploded perspective view of the hinge apparatus. 

FIG. 8 is a view showing a stationary cylinder used in the hinge apparatus, FIG. 
8(A) is its side view, FIG. 8(B) is a view when viewed in a direction as indicated by an 
arrow B of FIG. 8(A), FIG. 8(C) is a view when viewed in a direction as indicated by an 
arrow C of FIG. 8(A), FIG. 8(D) is a sectional view, partly omitted, taken on line D-D of 
FIG. 8(B) and FIG. 8(E) is a sectional view, partly omitted, taken on line E-E of FIG. 
8(C). 

FIG. 9 is a view showing a lock member used in the hinge apparatus, FIG. 9(A) is 
its side view, and FIGS. 9(B) and 9(C) are views when viewed in a direction as indicated 
by arrows B and C of FIG. 9(A), respectively. 

FIG. 10 is a view showing a stopper member used in the hinge apparatus, FIG. 
10(A) is its side view, and FIGS. 10(B), 10(C) and 10(D) are views when viewed in a 
direction as indicated by arrows B, C and D of FIG. 10(A), respectively. 

FIG. 1 1 is a view showing a movable member used in the hinge apparatus, FIG, 
1 1(A) is its side view, FIGS. 1 1(B) and 1 1(C) are views when viewed in a direction as 
indicated by arrows B and C of FIG. 1 1(A), and FIG. 1 1(D) is a sectional view taken on 
line D-D of FIG. 11(B). 

FIG. 12 is a view showing a tumable member used in the hinge apparatus, FIG. 
12(A) is its side view, FIGS. 12(B) and 12(C) are views when viewed in a direction as 
indicated by arrows B and C of FIG. 12(A), respectively, and FIG. 12(D) is a sectional 
view taken on line D-D of FIG. 12(C). 

FIG. 1 3 is a view showing a stationary circular plate used in the hinge apparatus, 
FIG. 13(A) is its side view, FIGS. 13(B) and 13(C) are views when viewed in a direction 
as indicated by arrows B and C, respectively, and FIG. 13(D) is a sectional view taken on 
line D-D of FIG. 13(B). 
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FIG. 14 is an enlarged sectional view taken on line X-X of FIG. 13 showing a 
relation between a cam recess and a spherical body, 

FIG. 15 is a cam diagram showing a relation among an end face cam of the 
stationary cylinder, an abutment arm of the movable member, and a return inclination 
surface, a flat surface and a return cam face of the lock member' 

DETAILED DESCRIPTION OF THE INVENTION 
[0009] 

One embodiment of the present invention will be described hereinafter with 
reference to FIGS. 1 through 15. 

FIG. 1 shows a cellular telephone set 1 in which a hinge apparatus 10 (see FIGS. 
2 and 3) according to the present invention is used. This cellular telephone set 1 includes 
a transmission section 2 and a reception section 3. The transmission section 2 and the 
reception section 3 are tumably connected to each other through a turning axial line L. 
That is, two connection cylindrical parts 2a as a connection part are provided on the end 
part on the side of the reception section 3 of the transmission section 2. The two 
connection cylindrical parts 2a are disposed such that their axes are aligned with the 
turning axial line L and arranged on both end parts in a direction of the turning axial line 
L of the transmission section 2. Two connection shaft parts 3 a as a connection part are 
provided on an end part on the side of the transmission section 2 of the reception section 
3. The two connection shaft parts 3 a are arranged such that their axes are aligned with 
the turning axial line L. Moreover, one of the connection shaft parts 3a is arranged in 
such a manner as to be in almost contact with the inner end face of the corresponding one 
of the connection cylindrical parts 2a, and the other connection shaft part 3a is arranged 
in such a manner as to be in ahnost contact with the inner end face of the other 
connection cylindrical part 2a. Of the mutually adjacent two sets of connection 
cylindrical parts 2a and the connection shaft parts 3a, one set of the connection 
cylindrical part 2a and the connection shaft part 3a which are arranged on the left side in 
FIG. 1(A) is tumably connected by the hinge apparatus 10 according to the present 
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invention. The other-one set of connection cylindrical part 2a and the connection shaft 
part 3a are merely tumably connected to each other through a known hinge apparatus 
(not shown). By tumably connecting the connection cylindrical part 2a and the 
connection shaft part 3 a together, the transmission section 2 and the reception section 3 
are tumably connected to each other about the turning axial line L. In the description to 
ft)llow, the transmission section 2 is fixed and the reception section 3 is tumable relative 
to the transmission section 2 just for the sake of convenience of explanation. 
[0010] 

The reception section 3 is tumable between a folding position and a talking 
position relative to the transmission section 2. The folding position is restricted by 
abutment of a front surface 3b of the reception section 3 with a front surface 2b of the 
transmission section 2. The talking position is restricted by abutment of a stopper (not 
shown) provided at the end part on the transmission section 2 side of the reception 
section 3 with the end part on the reception section 3 side of the transmission section 2. 
In this embodiment, as shown in FIG. 1(B), the talking position is established to a 
position 160 degrees away from the folding position. The stopper, which restricts the 
talking position of the reception section 3, may be provided at the end part on the 
reception section 3 side of the transmission section 2, so that the talking position can be 
restricted by abutment of this stopper with the end part on the transmission section 2 side 
of the reception section 3. 
[0011] 

The hinge apparatus 10 according to the present invention will be described next. 
Before describing the hinge apparatus 10, its operation will roughly be described. 
Suppose that the reception section 3 is currently located in the folding position. In that 
state, when a control button 61 of the hinge apparatus 10 is depressed, the reception 
section 3 is automatically turned to the talking position from the folding position and kept 
in the talking position by a turn biasing force of the hinge apparatus 10. The reception 
section 3 turned to the talking position is manually tumed toward the folding position. In 
the process of the foregoing operation, the reception section 3 is tumed toward the 
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folding position against the turn biasing force of the hinge apparatus 10 until the 
reception section 3 is turned to a position located before the folding position by a 
predetermined angle (10 degrees in this embodiment). However, when the reception 
section 3 is turned to the position located before the folding position by 10 degrees, the 
reception section 3 is turn biased toward the folding position by the hinge apparatus 10. 
The reception section 3 is turned to the folding position and kept in the folding position 
by this turn biasing force. 
[0012] 

The reception section 3 can also manually be turned to the talking position from 
the folding position. In case the reception section 3 is manually turned toward the talking 
position from the folding position, when the reception section 3 is located somewhere 
between the folding position and a position located by a predetermined angle (15 degrees 
in this embodiment) away from the folding position toward the talking position, the 
reception section 3 is biased toward the folding position from the talking position by the 
hinge apparatus 10. Accordingly, in this angle range of 15 degrees, the reception section 
3 is turned toward the talking position from the folding position against the turn biasing 
force of the hinge apparatus 10. Of course, in this angle range of 15 degrees, if the 
reception section 3 is left in a freely tumable state, the reception section 3 is returned to 
the folding position by the hinge apparatus 10. When the reception section 3 is located 
somewhere in a range (this range shall hereinafter be referred to as the "stoppable range") 
between the position 15 degrees away from the folding position toward the talking 
position and the position away by a predetermined angle (15 degrees in this embodiment) 
from the talking position toward the folding position, if any attempt should be made to 
turn the reception section 3 toward the talking position, a frictional resistance 
(prohibiting force) for prohibiting the reception section 3 from turning would be 
generated within the hinge apparatus 10. Accordingly, in this stoppable range, the 
reception section 3 is turned toward the talking position against the frictional resistance 
generated within the hinge apparatus 10. Moreover, in the stoppable range, the reception 
section 3 can be stopped at any optional position by the frictional resistance generated 
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within the hinge apparatus 10. When the reception section 3 is turned to the position 
located before the talking position by 1 5 degrees, the reception section 3 is turned to the 
talking position and kept in this talking position by the turn biasing force of the hinge 
apparatus 1 0 directed toward the talking position. 
[0013] 

In case the reception section 3 is manually turned to the folding position, when 
the reception section 3 is located between the talking position and 1 5 degrees away from 
the talking position toward the folding position, the reception section 3 is turned against 
the turn biasing force of the hinge apparatus 1 0. Accordingly, in this angle range, if the 
reception section 3 is left in a freely tumable state, the reception section 3 is returned to 
the talking position by the turn biasing force of the hinge apparatus 10. When the 
reception section 3 is located in the stoppable range, the reception section 3 can be turned 
against the frictional resistance acting on the interior of the hinge apparatus 1 0 and 
stopped in any optional position by the frictional resistance as in the case with the case 
where the reception section 3 is turned toward the talking position from the folding 
position. Accordingly, in the stoppable range, when the reception section 3 is turned 
either in a direction toward the folding position or in a direction toward the talking 
position, the reception section 3 is turned against the frictional resistance acting on the 
hinge apparatus 10. Moreover, the reception section 3 can be stopped in any optional 
position by the frictional resistance. When the reception section 3 reaches the position 15 
degrees before the folding position, the reception section 3 is turned to the folding 
position and kept in the folding position by the turn biasing force of the hinge apparatus 
10 directed toward the folding position. 
[0014] 

Next, the specific construction of the hinge apparatus 10 which is operated in the 
manner as mentioned above will be described. First, the one-set of the connection 
cylindrical part 2a and the connection shaft part 3 a with which the hinge apparatus 10 is 
incorporated will be preliminarily described. The connection cyhndrical part 2a is, as 
shown in FIGS. 2 through 5, formed as a circular cylindrical body whose two ends are 
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open and whose interior serves as a first connection hole 2c. The first connection hole 2c 
is formed in such a manner as to align its axis with the turning axial line L, and it 
includes an inner (connection shaft part 3a side) enlarged-diameter hole part 2d and an 
outer reduced-diameter hole part 2e. A pair of keys 2f projecting inward are formed in 
the inner peripheral surface of the reduced-diameter hole part 2e and arranged on the end 
part of the reduced-diameter hole 2e on the enlarged-diameter hole part 2d side. The end 
face on the enlarged-diameter hole part 2d side of the key part 2f and the bottom surface 
of the enlarged-diameter hole part 2d constitute the same plane serving as an abutment 
surface 2g. A ri^t angle is formed between the abutment surface 2g and the turning 
axial line L. 
[0015] 

As shown in FIGS. 2 through 4 and FIG. 6, a second connection hole 3c is formed 
in the confronting surface with respect to the connection cylindrical part 2a of the 
connection shaft part 3a, The second connection hole 3c is defined as a blind hole having 
a shallow depth. The end part on the connection cylindrical part 2a of the second 
coimection hole 3c is open and the end part on its reverse side is closed. Of course, the 
second cormection hole 3 c may be defined as a through-hole passing through the 
connection shaft part 3a as in the case with the first connection hole 2c. In case the 
second connection hole 3c is defined as a through-hole, however, it is desirous that a 
stopper for prohibiting a stationary circular plate 12, which will be described later, from 
inserting into the through-hole exceeding a portion equal to the depth of the second 
connection hole 3c is formed on the inner peripheral surface of the through-hole. The 
second connection hole 3c is formed such that its axis is aligned with the turning axial 
line L. A key part 3d extending in parallel with the turning axial line L is formed on the 
inner peripheral surface of the second connection hole 3c. 
[0016] 

The hinge apparatus 10, as shown in FIGS. 2 and 3, comprises a stationary 
cyhnder (first hinge member) 1 1, a stationary circular plate (second hinge member) 12 
and a hinge shaft 13, The stationary cylinder 11, as shown in FIGS. 7 and 8, includes an 
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enlarged-diameter cylindrical part 1 la and a reduced-diameter cylindrical part 1 lb the 
axes of which are aligned to each other. The enlarged-diameter cylindrical part 1 1 a is 
fitted to the enlarged-diameter hole part 2d through a cover cylinder 15 which will be 
described later. The enlarged-diameter cylindrical part 1 la is inserted into the enlarged- 
diameter hole part 2d through the opening part on the connection shaft part 3 a side and 
abutted with an abutment surface 2g through a cover cylinder 1 5. Accordingly, the 
stationary cyhnder 1 1 is prohibited from moving outward (toward the first connection 
hole 2c firom the second connection hole 3c) by the abutment surface 2g. Moreover, the 
stationary cylinder 1 1 is not substantially moved inward either, in a state where the hinge 
apparatus 1 0 is mounted on the cellular telephone set 1 . Accordingly, the stationary 
cylinder 1 1 is actually non-movable in the direction of the turning axial line L with 
respect to the first connection hole 2c. The reduced-diameter cylindrical part 1 lb is fitted 
to the reduced-diameter hole part 2e. A key groove 11 c is formed at the outer peripheral 
surface of the reduced-diameter cylindrical part 1 lb and a key part 2f is fitted into this 
key groove 11c. Owing to this arrangement, the stationary cylinder 1 1 is non-tumably 
connected to the transmission section 2. Accordingly, since it is assumed here that the 
transmission section 2 is fixed, the stationary cylinder 1 1 is also fixed. 
[0017] 

As shown in FIGS. 2 and 3, the stationary circular plate 12 is withdrawably 
inserted into the second connection hole 3c. As shown in FIGS. 7 and 13, a key groove 
12a is formed in the outer peripheral surface of the stationary circular plate 1 2. By fitting 
the key part 3d into this key groove 12a, the stationary circular plate 12 is non-tumably 
connected to the connection shaft 3a and thus, non-tumably connected to the reception 
section 3. Accordingly, the stationary circular plate 12 is tumed in unison with the 
reception section 3. Thus, the turning position of the stationary circular plate 1 2 at the 
time the transmission section 3 is located in the folding position is also referred to as the 
"folding position", and the turning position of the stationary circular position at the time 
the tiransmission section 3 is located in the talking position is also referred to as the 
"talking position". Although the stationary circular plate 12 is fitted into the second 
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connection hole 3c such that the stationary circular plate 12 is movable in the direction of 
the turning axial line L, the stationary circular plate 12 is abutted with the bottom surface 
of the second connection hole 3c and positionally fixed when the hinge apparatus 10 is 
incorporated with the connection cylindrical part 2a and the connection shaft part 3a, and 
thus, the stationary circular plate 12 is never moved in the direction of the turning axial 
line L within the second connection hole 3 c. The thickness of the stationary circular 
plate 12 is set to be generally equal to the depth of the second connection hole 3c, and the 
end face on the connection cylindrical part 2a of the stationary circular plate 12 is located 
on the generally same plane as the end face confronting the connection cylindrical part 2a 
of the connection shaft part 3a. 
[0018] 

The hinge shaft 13 is arranged in such a manner as to align its axis with the 
turning axial hne L and passed through the stationary cylinder 1 1 and the stationary 
circular plate 12. A head part 13a is formed on one end part (right end part in FIGS. 2 
and 3) of the hinge shaft 13. This head part 13a is non-tumably engaged with an 
engagement recess 12b which is formed in the end face of the stationary circular plate 12 
confit>nting the bottom surface of the second connection hole 3c. Accordingly, the hinge 
shaft 13 is turned in unison with the stationary circular plate 12. The hinge shaft 13 is 
tumably fitted to the stationary cylinder 11. As a result, the stationary cylinder 1 1 and 
the stationary circular plate 12 are tumably connected to each other through the hinge 
shaft 13, and thus, the connection cylindrical part 2a and the connection shaft part 3a are 
tumably coimected to each other, and also the transmission section 2 and the reception 
section 3 are tumably connected to each other, The head part 13a of the hinge shaft 13 is 
sandwichingly held by the bottom surface of the engagement recess 12a of the stationary 
circular plate 12 and the bottom surface of the engagement hole 3c of the connection 
shaft part 3a in a state that the hinge apparatus 1 0 is incorporated with the first and 
second connection holes 2c, 3c. Accordingly, in this embodiment, the hinge shaft 13 
behaves in unison with the stationary circular plate 12. Thus, the hinge shaft 1 3 may be 
integrally formed with the stationary circular plate 12. In contrast, in case the hinge shaft 
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13 is formed separately from the stationary circular plate 12 as in this embodiment, it is 
accepted that the hinge shaft 13 is non-tumably fitted to the stationary cylinder 1 1 and 
tumably fitted to the stationary plate 12 as long as the hinge shaft 13 is fitted to the 
stationary cylinder 1 1 such that the hinge shaft 1 3 is movable in the direction of the 
turning axial line L. 
[0019] 

The hinge shaft 13 is provided at the other end part (left end part in FIGS. 2 and 
3) with a stop ring 14. By this stop ring 14, the stationary cylinder 1 1 is prevented from 
escaping leftward from the other end part of the hinge shaft 13. Moreover, as mentioned 
above, the stationary circular plate 12 is prohibited from escaping rightward from the 
hinge shaft 13 by the head part 13 a. Accordingly, the stationary cylinder 1 1 and the 
stationary circular plate 12 are prevented from escaping from the hinge shaft 13. As a 
result, various members such as a coiled spring 22, etc. as later described, which are 
arranged between the stationary cylinder 1 1 and the stationary circular plate 12, are 
mounted on the hinge shaft 13 such that they are also prevented from escaping from the 
hinge shaft 13. Owing to this arrangement, the entire hinge apparatus 10 is formed as a 
unit. 
[0020] 

As mentioned above, the hinge apparatus 10 is designed such that the reception 
section 3 can be turned automatically or manually. Thus, the construction for manually 
turning the reception section 3 will be described first. 
[0021] 

A tumable member 21 is tumably and sHdably externally fitted to the outer 
periphery of the hinge shaft 13 between the stationary cylinder 1 1 and the stationary 
circular plate 12. This tumable member 21 is arranged in opposing relation to and 
proximate to the stationary circular plate 12. The tumable member 21 is biased toward 
the stationary circular plate 12 by a coiled spring (biasing means) 22. Moreover, the 
tumable member 21 is non-tumably connected to the stationary cylinder 1 1 unless the 
locked state of a lock means 50, which will be described later, is released, and the locked 



13 



state of the lock means 50 is not released as long as the reception section 3 is manually 
turned. Accordingly, in case the reception section 3 is manually turned, the tumable 
member 21 maintains a stopped state and the stationary circular plate 12 is turned relative 
to the tumable member 21 . 
[0022] 

As shown in FIG. 13, a pair of cam recesses 23 A, 23B are formed in the 
confronting surface of the stationary circular plate 12 with respect to the tumable 
member 21 . The pair of recesses 23 A, 23B are arranged 1 80 degrees away from each 
other on a circumference about the center of the turning axial line L. That is, they are 
symmetrically arranged with respect to the center of the turning axial line L. Moreover, 
the pair of recesses 23 A, 23B are formed in the same configuration. Hence, only the cam 
recess 23A will be described. The cam recess 23 A is formed in an elliptical 
configuration long in the peripheral direction. The depth of the cam recess 23 A is, as 
shown in FIG. 14, progressively increased from the opposite end parts in the peripheral 
direction about the turning axial line L toward the center. Moreover, the depth of the 
cam recess 23 A is increased at a specific ratio excluding a small part of each end and a 
central part. In other words, the bottom surface, which defines the cam recess 23A, 
includes one end side inclination part 23 a and the other end side incUnation part 23b 
which are inclined at a specific angle between the opposite end parts in the peripheral 
direction about the center of the turning axial line L and the central part. The-one end 
side inclination part 23a and the other end side inclination part 23b are mutually reversely 
inclined but their inclination angles are same, namely, they are set to an angle a. The-one 
end side inclination part 23a is located on the folding position side with respect to the 
center of the cam recess 23 A, while the other end side inclination part 23b is located on 
the talking position side. 
[0023] 

A pair of spherical bodies 24A, 24B, which are made of a hard material such as 
metal, are, as shown in FIG, 12, fixedly embedded in the confronting surface of the 
tumable member 21 with respect to the stationary circular plate 12 such that the pair of 
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spherical bodies 24A, 24B are partly protruded (protrusion parts) toward the stationary 
circular plate 12. Instead of the pair of spherical bodies 24A, 24B, protrusion parts 
having such a configuration as to correspond to the protruded parts of the spherical 
bodies 24 A, 24B protruded from the tumable member 21 may be integrally formed with 
the tumable member 21. The pair of spherical bodies 24A, 24B are urged against the 
confronting surface of the stationary circular plate 12 with respect to the tumable 
member 21 by the biasing force of the coiled spring (biasing means) 22 acting on the 
tumable member 21 . It is also accepted that the pair of recesses 23 A, 23B are formed in 
the confronting surface of the tumable member 21 with respect to the stationary circular 
plate 12 and the pair of spherical bodies 24 A, 24B or protrusion parts are provided to the 
confronting surface of the stationary circular plate 12 with respect to the tumable 
member 21. 
[00243 

The pair of spherical bodies 24A, 24B are arranged 180 degrees away from each 
other on the same circumference as the pair of cam recesses 23 A, 23B. Accordingly, the 
pair of spherical bodies 24A, 24B are brought in or out with respect to the pair of cam 
recesses 23 A, 23B in accordance with the turning position of the stationary circular plate 
12, i.e., the turning position of the reception section 3. When the reception section 3 is 
located in the folding position, the spherical body 24A (24B) is, as indicated by the 
imaginary hne in FIG. 14, in contact with the-one end side incHnation part 23a (23b) of 
the cam recess 23 A (23B) with its center C located in a position a predetermined angle 
(10 degrees in this embodiment) away from the center in the peripheral direction of the 
recess 23A (23B) in a direction toward the folding position from the talking position. As 
a result, the biasing force of the coiled spring 22 is converted to a turn biasing force for 
turn biasing the stationary circular plate 12 in a direction (direction as indicated by an 
arrow A of FIG. 14) toward the folding position from the talking position, through the- 
one end side inclination part 23 a. By this turn biasing force, the frxjnt surface 3b of the 
reception section 3 is abutted with the front surface 2b of the transmission section 2 and 
the reception section 3 is maintained in the folding position. 
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[0025] 

When the reception section 3, which is located in the folding position, is manually 
turned toward the talking position by a predetermined angle (15 degrees in this 
embodiment) against the turn biasing force of the coiled spring 22, the spherical bodies 
24A, 24B are slid upward the-one end side inclination parts 23a, 23a of the cam recesses 
23A, 23B and escaped from the cam recesses 23A, 23B, respectively. As a result, the 
biasing force of the coiled spring 22 is no more converted to the turn biasing force. In 
other words, only when the reception section 3 is located in an angle range between the 
folding position and a position 15 degrees away therefrom toward the talking position, 
the biasing force of the coiled spring 22 is converted to the turn biasing force for turn 
biasing the stationary circular plate 12 and the reception section 3 toward the folding 
position through the-one end side inclination parts 23a, 23a and the spherical bodies 24A, 
24B. 
[0026] 

When the spherical bodies 24A, 24B are caused to escape from the cam recesses 
23A, 23B by manually turning the reception section 3 by 1 5 degrees from the folding 
position toward the talking position against the turn biasing force of the coiled spring 22, 
the spherical bodies 24A, 24B are brought into the above-mentioned stoppable range. 
Then, the spherical bodies 24A, 24B are press- contacted with the confronting surface of 
the stationary circular plate 12 with respect to the tumable member 21 by the biasing 
force of the coiled spring 22. One end face confronting the tumable member 21 of the 
stationary circular plate 12 within the stoppable range is a flat surface orthogonal to the 
turning axial line L, Accordingly, within the stoppable range, the biasing force of the 
coiled spring 22 is converted to a frictional resistance generated between the spherical 
bodies 24A, 24B and the stationary circular plate 21 . This fHctional resistance acts to 
prohibit the relative turn between the stationary circular plate 12 and the tumable 
member 21, and the strength thereof is properly set such that the reception section 3 can 
be stopped in an optional position. Of course, the reception section 3 can be turned by 
applying a large turning force enough to overcome the frictional resistance. 
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[0027] 

The-one end face confix)nting with the tumable member 21 of the stationary 
circular plate 12 is not necessarily required to be entirely flat. Rather, preferably the 
stationary plate is formed such that the circumference of the-one end face confronting 
with the tumable member 21 of the stationary circular plate 12 is arranged on a plane in a 
direction orthogonal to the turning axial line L, Although the spherical bodies 24A, 24B 
are fixed to the tumable member 21, they may be tumably embedded. In that case, 
however, it is necessary to properly set the rolling frictional resistance between the 
spherical bodies 24A, 24B & the tumable member 21 and the stationary circular plate 12 
so that reception section 3 can be stopped in an optional position. 
[0028] 

When the reception section 3 is turned to a position 15 degrees before the talking 
position, the spherical bodies 24A, 24B are respectively brought into different cam 
recesses, i.e., the cam recesses 23B, 23A, from the cam recesses 23A, 23B in which the 
spherical bodies 24 A, 24B are entered, respectively, when located in the folding position. 
Then, the spherical bodies 24A, 24B are respectively urged against the other end side 
inclination parts 23b, 23b of the cam recesses 23B, 23A by the biasing force of the coiled 
spring 22. As a result, the stationary circular plate 1 2 is turn biased in a direction 
(direction as indicated by an arrow B of FIG. 14) toward the talking position from the 
folding position. By this turn biasing force, the stationary circular plate 12 and the 
reception part 3 are turned to the talking position. When the reception section 3 is turned 
to the talking position, the spherical bodies 24A, 24B are located in symmetrical 
positions with those positions (positions indicated by an imaginary line of FIG. 14) when 
the reception section 3 is located in the folding section with respect to the centers of the 
recesses 23B, 23 A, respectively. That is, the spherical bodies 24A, 24B are located in 
positions 10 degrees away in the peripheral direction of the stationary circular plate 12 
from the centers of the cam recesses 23B, 23 A, respectively. At that time, the stationary 
circular plate 12 is turned by the following angle; 

1 80 degrees - (10 degrees + 10 degrees) = 160 degrees 
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from the folding position with respect to the stationary circular plate 21 , the stationary 
cylinder 1 1 and the transmission section 2 and reaches the talking position. Moreover, in 
the talking position, since the spherical bodies 24 A, 24B are abutted with the other end 
side inclination parts 23b, 23b, respectively, the reception section 3 is kept turn-biased in 
the direction toward the talking position from the folding position even after the 
reception section 3 reaches the talking position, and held in the talking position by this 
turn biasing force. 
[0029] 

In case the reception section 3 manually turned to the talking position is to be 
manually turned to the folding position, the reception section 3 is turned against the turn 
biasing force of the coiled spring 22 and the other end side inclination part 23b within a 
range of 0 to 1 5 degrees from the talking position, and the reception section 3 is turned 
against the frictional resistance generated between the spherical bodies 24A, 24B and the 
stationary circular plate 12 within the stoppable range. When the reception section 3 
reaches a position 15 degrees before the folding position, the spherical bodies 24A, 24B 
are brought respectively into the cam recesses 23 A, 23B and contacted respectively with 
the-one end side inclination parts 23a, 23a. By doing so, the reception section 3 is turned 
to the folding position and held in the folding position. 
[0030] 

Next, the construction for automatically turning the reception section 3 from the 
folding position to the talking position will be described. In case the reception section 3 
is to be automatically turned, the stationary circular plate 12 and the tumable member 21 
are turned in unison except when the stationary circular plate 12 is located in the folding 
position and in its vicinity. In order to turn the stationary circular plate 1 2 and the 
tumable member 21 in unison, a connection retaining means 20 is provided between the 
stationary circular plate 1 2 and the tumable member 21 . 
[0031] 

That is, except when the reception section 3 is located in the folding position and 
in its vicinity, the spherical bodies 24A, 24B are respectively aligned at their centers with 
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the central parts of the cam recesses 23 A, 23 B in the peripheral direction of the stationary 
circular plate 12 as indicated by a solid line of FIG. 14, and the respective spherical 
bodies 24A, 24B are simultaneously contacted with the-one end side inclination part 23a 
and the other end side inclination part 23b, In that state, when the stationary circular 
plate 12 is to be turned in the direction as indicated by an arrow A of FIG. 14 with 
respect to the tumable member 21 , the-one end side inclination part 23a prohibits this 
turn, and when the stationary circular plate 12 is to be turned in the direction as indicated 
by an arrow B of FIG. 14, the other end side inclination part 23b prohibits this turn. 
Accordingly, when the spherical bodies 24A, 24B are located in the central parts of the 
cam recesses 23 A, 23B, respectively, the stationary circular plate 12 and the tumable 
member 21 are non-tumably connected to each other by a retaining force having a 
strength which is determined by the biasing force of the coiled spring 22 and the 
inclination angle a formed between the-one end side inclmation part 23a and the other 
end side inclination part 23b. It is accepted that the-one end side inclination part 23a and 
the other end side inclination part 23b are not inclined at a constant inclination angle and 
that the inclination angle is progressively increased in the peripheral direction from the 
centers of the cam recesses 23 A, 23B. 
[0032] 

As shown in FIGS. 2 and 3, the hinge apparatus 1 0 ftirther comprises a turn 
biasing means 40 for automatically turning the reception section 3 from the folding 
position to the talking position, a lock means 50 for locking the reception section 3 in the 
folding position, and an unlock means 60 for releasing the locked state caused by the lock 
means 50 and allowing the reception section 3 to turn toward the talking position. 
[0033] 

First, the turn biasing means 40 will be described. As shown in FIGS. 2, 3, 7 and 
8, a pair of end face cams 41, 41 extending in the peripheral direction about the turning 
axial line L are formed in the end face facing the stationary circular plate 12 side of the 
enlarged diameter cylindrical part 1 1 a of the stationary cylinder 1 1 . This end face cam 
41 is, when viewed from the stationary circular plate 12 side, inclined in such a manner 
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as to be spaced away from the stationary circular plate 12 from the folding position 
toward the talking position. The end part on the stationary circular plate 12 side of the 
end face cam 41 shall hereinafter be referred to as the "starting end part" and the end part 
on the reverse side shall hereinafter be referred to as the "rear end part". The end face 
cam 41 is formed such that it has a length of 1 80 degrees in the peripheral direction. As 
shown in FIG. 15, the most part of the end face cam 41 from its starting end edge (point 
where the cam angle is 0 in the cam diagram of FIG. 1 5) toward the rear end is provided 
as a main inclination surface part 41a, and the rear end part following this main 
inclination surface part 41 a is provided as a gentle inclination surface 41b. The main 
inclination surface part 41 a has a length of about 150 degrees from the starting end edge 
of the end face cam 41 and inclined at a constant angle pi. This incUnation angle pi is 
set to be smaller than the inclination angle a. The gentle inclination surface 41b is 
formed over the range of about 30 degrees from the rear end of the main inclination 
surface part 41 a to the rear end edge (point where the cam angle is 1 80 degrees) of the 
end face cam 41 and inclined at a constant angle P2. This inclination angle p2 is set to be 
smaller than the inclination angle pi of the main inclination surface part 41a. 
[0034] 

Although the gentle inclination surface part 41b is intersected with the main 
incHnation surface part 41a at an angle (pi - p2), it is desirous to smoothly connect the 
gentle inchnation surface part 41b with the main inclination surface part 41a by forming 
an arcuate curved-surface between the main inclination surface part 41a and the gentle 
inclination surface part 41b such that the arcuate curved-surface is in contact with the 
main inclination surface part 41a and the gentle inclination surface part 41b. Although 
the gentle inclination surface part 41b is inclined at a constant angle, the inclination angle 
of the gentle inclination surface part 41b may be gradually reduced toward the rear end 
edge. In that case, it is desirous that the inclination angle of the starting end edge of the 
gentle inclination surface part 41b is made equal to the inclination angle of the main 
inchnation surface part 41a and both the inclination surface parts 41a, 41b are smoothly 
coimected to each other. 
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[0035] 

As shown in FIGS. 8 and 15, an abutment surface 41c smoothly connected to the 
starting end edge of the end face cam 41 is formed on the end face faced with the 
stationary circular plate 12 of the enlarged-diameter cylindrical part 1 1 a. This abutment 
surface 41c is inclined in the same direction as the end face cam 41 but its inclination 
angle is set to be larger than the inclination angle a. 
[0036] 

As mentioned above, since the end face cam 41 has a length equal to 1 80 degrees 
in terms of a converted angle in the peripheral direction, the total length in the peripheral 
direction of the end face cam 41 and the abutment surface 41c is longer than 1 80 degrees. 
In order to form the end face cam 41 and the abutment surface 41c which have a total 
length of more than 180 degrees on one end face of the enlarged-diameter cylindrical part 
11a, the following construction is employed. 
[0037] 

That is, as shown in FIGS. 8 and 15, a pair of raised wall surfaces 1 Id, 1 Id 
extending along the turning axial line L are formed on the end face faced with the 
stationary circular plate 12 of the enlarged-diameter cylindrical part 11a. The pair of 
raised wall surfaces 1 Id, 1 Id are arranged in such a manner as to be 1 80 degrees away 
from each other in the peripheral direction. The end face cam 41 and the abutment 
surface 41c are formed between the pair of raised wall surfaces 1 Id, 1 Id. As mentioned 
above, the total length in the peripheral direction of the end face cam 41 and the 
abutment surface 41c is longer than 180 degrees. Thus, a recess 1 le is formed in a lower 
part of the raised wall surface 1 Id. One side surface (the lower side surface of FIG. 15) 
of the recess lie constitutes a rear end part of the end face cam 41 . As a result, the total 
length of the end face cam 41 and the abutment surface 41c is longer than 180 degrees. 
As is clear from FIG. 15, the raised wall surface 1 Id is arranged in such a manner as to 
be intersected with the abutment surface 41c. 
[0038] 
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As shown in FIGS. 2 and 3, a movable member 42 is arranged between the 
stationary cylinder 1 1 and the tumable member 21 . This movable member 42 functions 
as a follower for the end face cam 41 and is tumably and slidably externally fitted to the 
hinge shaft 13. A pair of abutment arm parts (abutment parts ) 42a, 42a protruding 
toward the stationary cylinder 1 1 are, as shown in FIGS. 2, 3, 7 and 1 1 , formed on the 
end face confronting the end face cam 41 of the movable member 42. The tip parts of the 
abutment arm parts 42a, 42a are in contact with the end face cams 41,41, respectively. 
When the transmission section 3 is located in the folding position, the abutment arm part 
42a is, as shown in FIG. 1 5, in contact with the starting end edge and the abutment 
surface 41 c of the end face cam 41 (hereinafter the position of the movable member 42 at 
that time shall be referred to as the "initial position"), and when the reception section 3 is 
turned to the talking position, the abutment arm part 42a comes into contact with the end 
face cam 41 (gentle inclination surface part 41b) in the position 17 degrees away firom 
the starting end edge (hereinafter, this position of the movable member 42 at that time 
shall be referred to as the "terminal end position"). 
[0039] 

As shown in FIGS. 2 and 3, a cylindrical part 42b extending toward the stationary 
circular plate 12 is formed on the movable member 42. This cylindrical part 42b is 
slidably and tumably fitted to the hinge shaft 13. A cylindrical part 21a is formed on the 
end face on the movable member 42 side of the tumable member 21 . This cylindrical 
part 21a is non-tumably but slidably externally fitted to the cylindrical part 42b of the 
movable member 42. Accordingly, the tumable member 21 is relatively movable in the 
direction of the turning axial line L with respect to the movable member 42 but non- 
tumable with respect to the movable member 42. The tumable member 2 1 is turned in 
unison with the movable member 42. Thus, the position of the tumable member 21 at the 
time the movable member is located in the initial position shall also be referred to as the 
"initial position " and the position of the tumable member 21 at the time the movable 
member is located in the terminal end position shall also be referred to as the "terminal 
end position". 
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[0040] 

The coiled spring 22 is externally fitted to the outer side of the cylindrical part 
21a with a small gap. One end of this coiled spring 22 is in abutment with the movable 
member 42 and the other end is in abutment with the turoable member 21 . Accordingly, 
the coiled spring 22 is functioned to bias the movable member 42 toward the stationary 
cylinder 1 1 and press the abutment arm part 42a so as to contact the end face cam 41. Of 
course, the coiled spring 22 is, as mentioned above, also functioned to bias the tumable 
member 21 toward the stationary circular plate 12 and press the spherical bodies 24 A, 
24B so as to make them contact the stationary circular plate 12. 
[0041] 

When the abutment arm part 42a is press contacted with the end face cam 41 , the 
biasing force of the coiled spring 22 is converted to a turn biasing force. By this turn 
biasing force, the movable member 42 is turn biased firom the folding position toward the 
talking position (firom the initial position toward the terminal end position). Accordingly, 
if the movable member 42 is capable of freely turning and moving, the movable member 
42 is turned toward the talking position and the abutment arm part 42 a is slid down from 
the starting end part toward the rear end part along the end face cam 41 . When the 
movable member 42 is turned, the tumable member 21 is turned together with the 
movable member 42. 
[0042] 

Presume here that the reception section 3 is currently located in the folding 
position. At that time, the centers of the spherical bodies 24A, 24B are 10 degrees away 
from the centers of the cam recesses 23 A, 23B in a direction (direction as indicated by an 
arrow A of FIG. 14) toward the folding position ti om the talking position, and the 
spherical bodies 24A, 24B are in contact with the-one end side inchnation parts 23 a, 23a 
of the cam recesses 23 A, 23B, respectively. Accordingly, immediately after the tumable 
member 21 begins to turn fi-om the initial position toward the talking position, the 
spherical bodies 24A, 24B are merely slid down toward the centers of the cam recesses 
23 A, 23B along the-one end side inclination parts 23a, 23a and the tumable member 21 is 
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relatively moved (idling) toward the talking position with respect to the stationary 
circular plate 12. Thus, the stationary circular plate 12 maintains its stopped state, That 
is, in the initial increment of turn of the movable member 42 and the tumable member 21 
from the initial position toward the terminal end position, the stationary circular plate 12 
and the reception section 3 are maintained in their stopped states in the folding position. 
[0043] 

When the tumable member 21 is turned by 10 degrees from the initial position, 
the spherical bodies 24A, 24B reach the central parts of the recesses 23A, 23B, 
respectively, as indicated by the solid lines of FIG. 14. As a result, the tumable member 
21 is non-tumably connected to the stationary circular plate 12 by a predetermined 
retaining force through a connection retaining means 20. Moreover, since the inclination 
angles a of the-one end side inclination part 23 a and the other end side inclination part 
23b are set to be larger than the inclination angle pi of the main inclination surface part 
41a of the end face cam 41, the retainmg force of the connection retaining means 20 for 
non-tumably connecting the tumable member 21 and the stationary circular plate 12 to 
each other is larger than the tum biasing force of the coiled spring 22 converted by the 
end face cam 41, i.e., tum biasing force for tuming the movable member 42 and the 
tumable member 21 . Accordingly, after the tumable member 21 is tumed by 1 0 degrees 
toward the talking position from the initial position, the stationary circular plate 12 and 
the tumable member 21 are substantially non-tumably connected to each other, and the 
tumable member 21 and the stationary circular plate 12 are tumed in accordance with the 
tum of the movable member 42. As a result, the reception section 3 begins to tum from 
the folding position toward the talking position. 
[0044] 

When the movable member 42 and the tumable member 21 are tumed by 1 50 
degrees from the initial position, the tip end parts of the abutment arm parts 42a, 42a of 
the movable member 42 are transferred onto the gentle inclination surface part 41b from 
the main inclination surface part 41a. Then, since the inclination angle (32 of the gentle 
inclination surface part 41b is smaller than the inclination angle pi of the main 
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inclination surface part 41a, the turn biasing force of the coiled spring 22 for the movable 
member 42 is reduced. As a result, the turning speed of the movable member 42 
becomes slow compared with when the abutment arm part 42a is in abutment with the 
main inclination surface part 41a, and the turning speed of the reception section 3 
becomes slow in accordance therewith. When the reception section 3 is turned by 160 
degrees from the folding position and reaches the talking position, the reception section 3 
is stopped because the stopper is abutted with the transmission section 2. Since the 
turning speed of the reception section 3 becomes slow at that time, a shock applicable to 
the reception section 3 when the reception section 3 is stopped is eased. 
[0045] 

Because the movable member 42 and the tumable member 21 are already turned 
by 10 degrees toward the talking position with respect to the reception section 3 and the 
stationary circular plate 12 immediately after start of the turning motion, when the 
reception section 3 is turned to the talking position and stopped, the movable member 42 
and the tumable member 21 are turned by 170 degrees from the initial position and 
located in the terminal end position. Accordingly, the terminal end positions of the 
movable member 42 and the tumable member 21 are in the same position as the talking 
position of the stationary circular plate 12 (reception section 3). Even after the reception 
section 3 reaches the talking position, the movable member 42 is still turn biased in a 
direction toward the talking position from the folding position by the turn biasing force of 
the coiled spring 22 which is converted by the gentle inclination surface part 41b of the 
end face cam 41 , By this turn biasing force, the stationary circular plate 12 is biased in 
the same direction through the movable member 42 and the tumable member 21 and the 
reception section 3 is maintained in the talking position. 
[0046] 

The reception section 3, which is already turned to the talking position from the 
folding position by the coiled spring 22, is manually retumed to the folding position. 
When the reception section 3 is turned toward the folding position, the tumable member 
21 and the movable member 42 are turned toward the folding position fi^m the talking 
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position. Then, the tip parts of the abutment arm parts 42a are slid upward along the end 
face cam 41 toward the starting end. In that case, the abutment arm parts 42a may be 
arranged in such a manner as to slide upward along only the end face cam 41 . In this 
hinge apparatus 10, however, in order to forcibly turn the reception section 3 toward the 
folding position by the biasing force of the coiled spring 22 when the transmission 
section 3 reaches a position located before the folding position by a predetermined angle 
(10 degrees in this embodiment), the abutment arm parts 42a are slid upward along a pair 
of return inclination surfaces 51a which are formed on a lock member 5 1 , after the 
abutment arm parts 42a are slid over the gentle inclination surface parts 41b toward the 
starting end parts of the end face cams 41 . 
[0047] 

That is, as shown in FIGS. 2, 3, 7 and 9, the lock member 51 has a circular 
cylindrical configuration and is tumably inserted into the stationary cylinder 1 1 through 
the stationary circular plate 12 side. It should be noted, however, that when the movable 
member 42 is located in the initial position or terminal end position, the lock member 51 
is non-tumably connected to the stationary cylinder 1 1 unless the control button 61, as 
later described, is depressed. The position of the lock member 51 at that time is a locking 
position. Moreover, the lock member 51 is non-movable in a direction away fi-om the 
stationary circular plate 12 when abutted with a partition wall part 1 If provided between 
the enlarged-diameter cylindrical part 11a and the reduced-diameter cylindrical part 1 lb 
within the stationary cylinder 1 1 . 
[0048] 

As shown in FIGS. 7, 9 and 15, a pair of return inclination surfaces 51 a, 51a 
extending in the peripheral direction about the turning axial line L are formed on the end 
face confi-onting the movable member 42 of the lock member 51 . The return inclination 
surface 51a is inclined in the same direction as the end face cam 41 , and when the lock 
member 51 is located in the locking position, the rear end edge of the return inclination 
surface 51 a is generally coincident with the rear end edge of the end face cam 41 . 
Moreover, the return inclination surface 51a is inclined at a larger inclination angle yl 
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than the inclination angle pi of the main inclination surface part 41a, and when the return 
inclination surface 51a is viewed in a direction orthogonal to the turning axial Hne L, as 
shown in FIGS. 15(A) and 15(C), the return inclination surface 51a is intersected with the 
end face cam 41 at a predetermined position in the peripheral direction. In this 
embodiment, the return inclination surface 5 1 a is intersected with the end face cam 41 at 
a position 150 degrees away toward the rear end from the starting end edge of the end 
face cam 41 , i.e., at the intersecting part between the main inclination surface part 41 a 
and the gentle inclination surface part 41b. As a result, the return inclination surface 5 1 a 
is positioned at the lower side of FIG. 15 with respect to the gentle inclination surface 
part 41b on the rear end side with respect to the intersecting part with the end face cam 
41 and positioned at the upper side with respect to the main inclination surface part 41a 
on the starting end side. Accordingly, when the reception section 3 is turned from the 
talking position toward the folding position so that the movable member 42 is turned 
from the terminal end position toward the initial position, the abutment arm part 42a is 
sHd upward along the gentle inclination surface part 41b in the first increment of turn but 
it is slid upward along the retum inclination surface 51a from the position of 1 50 degrees. 
When the abutment arm part 42a is slid upward along the retum inclination surface 51a, 
the movable member 42 is turn biased toward the terminal end position by the turn 
biasing force of the coiled spring 22 converted by the retum inclination surface 51a. 
However, since the inclination angle y\ of the return inchnation surface 51a is set to be 
smaller than the inclination angles a of the-one end side inclination part 23a and the other 
end side inclination part 23b, the tumable member 21 and the stationary circular plate 12 
are substantially non-tumably connected to each other by the biasing force of the coiled 
spring 22 without allowing the movable member 42 and the tumable member 21 to turn 
with respect to the stationary circular plate 12 by the tum biasing force of the coiled 
spring 22. Accordingly, when the abutment arm part 42a is slid upward along the return 
inchnation surface 51a against the biasing force of the coiled spring 22, the reception 
section 3, the stationary circular plate 12, the tumable member 21 and the movable 
member 42 are turned in unison. 
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[0049] 

When the reception section 3 is turned about 130 degrees toward the folding 
position from the talking position, that is, when the reception section 3 is turned to a 
position about 30 degrees before the folding position, the abutment arm part 42a is 
climbed on a flat surface 51b formed on the end face of the lock member 51 in such a 
manner as to be continuous with the return inclination surface 51 a. This flat surface 51b 
is constituted by a plane which forms a right angle between the turning axial line L and 
itself. Accordingly, during the time the abutment arm part 42a is climbed on the flat 
surface 51b, the reception section 3 can be kept in its stopping position. The flat surface 
51b is not necessarily be formed. A return cam face 51c to be described next may be 
directly continuous with the return inclination surface 51a. 
[0050] 

When the reception section 3 reaches a position 10 degrees before the folding 
position, the abutment arm part 42a is press contacted with the return cam face 51c which 
is formed on the end face of the lock member 5 1 in such a manner as to be continuous 
with the flat surface 51b. This return cam face 51c is formed as an inclination surface 
having a descending gradient toward the folding position from the talking position. 
Accordingly, when the abutment arm part 42a is contacted with the return cam face 51c, 
the biasing force of the coiled spring 22 is converted to a turn biasing force for turn 
biasing the movable member 42 toward the folding position from the talking position. 
By this turn biasing force, the movable member 42 and the tumable member 21 are 
turned toward the folding position and thus, the stationary circular plate 12 and the 
reception section 3 are turned toward the folding position. When the reception section 3 
reaches the folding position, the reception section 3 and the stationary circular plate 12 
are stopped. 
[0051] 

If the inclination angle y2 of the return cam face 51 c is equal to or less than the 
inclination angle a of the-one end side inclination part 23a, the turn biasing force of the 
coiled spring 22 converted by the return cam face 51c is equal to or less than the 
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retaining force of the connection retaining means 20. Accordingly, when the tumable 
member 21 is attempted to turn fijrther in a direction toward the folding position from the 
talking position after the reception section 3 reaches the folding position, turn of the 
tumable member 21in the same direction is stopped by the-one end side inclination part 
23a of the connection retaining means 20. Thus, when the stationary circular plate 12 
and the reception section 3 reach the folding position, the tumable member 21 and the 
movable member 42 are simultaneously stopped. Actually, however, the inclination 
angle y2 is set to be larger than the inclination angle a. Accordingly, the turn biasing 
force of the coiled spring 22 converted by the return cam face 51c and adapted to act in a 
direction toward the folding position from the talking position is larger than the retaining 
force of the connection retaining means 20. For this reason, after the reception section 3 
reaches the folding position and the stationary circular plate 12 is stopped, the spherical 
bodies 24A, 24B are slid upward along the-one end side inclination parts 23 a, 23a. The 
tumable member 21 and the movable member 42 are continuously turned in a direction 
toward the folding position from the talking position even after the reception section 3 
reaches the folding position and is stopped. When the tumable member 21 and the 
movable member 42 are tumed fiirther by 1 0 degrees toward the initial position from the 
terminal end position (toward the folding position from the talking position) after the 
reception section 3 reaches the folding position, the abutment arm part 42a is abutted 
with the abutment surface 41c. This causes the movable member 42 and the tumable 
member 21 to stop. The position of the movable member 42 and the tumable member 21 
at that time is the initial position. Accordingly, the spherical bodies 24A, 24B are 
returned to the position indicated by the imaginary line of FIG. 14 at that time. The tip 
part of the abutment arm part 42a is simultaneously in contact with the abutment surface 
41c, the starting end edge of the end face cam 41 and the return cam face 5 1 c. 
[005-21 

The lock means 50 is adapted to lock the movable member 42 at the initial 
position. The lock means 50 includes the lock member 51, a stopper member 52 and a 
retum spring 53. A pair of guide grooves 5 1 d, 5 1 d extending in parallel with the turning 
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axial line L are fonned in one end face of the lock member 51 contacting the partition 
wall surface 1 1 f in such a manner as to be 1 80 degrees away from each other in the 
peripheral direction. The inside diameter of the lock member 5 1 is larger than the 
diameter of the hinge shaft 13. The inside of the lock member 51 allows the hinge shaft 
13 to pass therethrough with an annular gap, 
[0053] 

The stopper member 52, as shown in FIGS. 7 and 1 0, has a circular plate part 52a. 
This circular plate part 52a is fitted to one end part of the lock member 51 on the partition 
wall part 1 1 f side such that the circular plate part 52a is tumable and movable in the 
direction of the turning axial line L. As shown in FIGS. 2 and 3, the central part of the 
circular plate part 52a allows the hinge shaft 1 3 to tumably and slidably pass 
therethrough. A pair of engagement protrusions 52b, 52b are formed on the outer 
periphery of the circular plate part 52a in such a manner as to be 180 degrees away from 
each other in the peripheral direction. The respective engagement protrusions 52b are 
respectively slidably inserted in the guide grooves 51d, 51d of the lock member 51 in the 
direction of the turning axial line L. Owing to this arrangement, the stopper member 52 
is connected to the lock member 51 such that the stopper member 52 is non-tumable but 
movable in the direction of the turning axial line L. 
[0054] 

The respective engagement protrusions 52b, 52b are protruded toward the 
partition wall part 1 If fi^om the circular plate part 52a, and the projected tip ends thereof 
are inserted in a pair of lock holes 1 Ig, 1 Ig passing through the partition wall part 1 If 
such that the engagement protrusion parts 52b, 52b can be brought into and out of the 
lock holes 1 Ig, 1 Ig, respectively. The pair of lock holes llg, 1 Ig are symmetrically 
arranged with reference to the turning axial line L. Accordingly, the engagement 
protrusions 52b, 52b are engaged with the lock holes 1 Ig, 1 Ig, respectively every time 
the stopper member 52 is turned by 1 80 degrees. Moreover, the engagement protrusion 
part 52b is arranged in such a manner as to be fitted to the lock hole 1 1 g when the 
movable member 42 is located in the initial position or in the terminal end position. The 
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position of the lock member 51 and the stopper member 52 when the engagement 
protrusion part 52b is fitted to the lock hole 1 1 g is the locking position. In this locking 
position, the stopper member 52 and the lock member 51 are non-tumably connected to 
the stationary cylinder 1 1 . When the engagement protrusion part 52b is escaped from the 
lock hole 11 g, the stopper member 52 and the lock member 51 become tumable with 
respect to the stationary cylinder 1 1 . 
[0055] 

The return spring 53 is composed of a coiled spring. The biasing force of the 
return spring 53 is set to be much smaller than the biasing force of the coiled spring 22. 
The return spring 53 is inserted into an annular gap formed between the outer peripheral 
surface of the hinge shaft 13 and the inner peripheral surface of the lock member 5 1 . 
One end part of the return spring 53 is in abutment with a stepped surface 13b formed on 
the outer peripheral surface at the intermediate part of the hinge shaft 13, and the other 
end part is in abutment with the stopper member 52. Accordingly, the return spring 53 
normally biases the stopper member 52 toward the partition wall part 1 1 f Thus, when 
the engagement protrusion part 52b is inserted in the lock hole 1 Ig, the engagement 
protrusion part 52b is kept inserted in the lock hole 1 Ig and the circular plate part 52a is 
kept abutted with the partition wall part 11 f as long as no external force acts on the 
stopper member 52. When the engagement protrusion part 52b is escaped from the lock 
hole 1 Ig and the stopper member 52 is turned, the distal end face of the engagement 
protrusion part 52b is slid on the partition wall part 1 If 
[0056] 

When the lock member 51 is located in the locking position and the movable 
member 42 is located in the initial position, the movable member 42 is urged in a 
direction toward the folding position firom the talking position by the return cam face 51c. 
However, the movable member 42 is prohibited from turning in the same direction by 
abutment of the abutment arm part 42a with the abutment surface 41c. Moreover, the 
movable member 42 is urged in a direction toward the talking position from the folding 
position by the coiled spring 22 and the end face cam 41 but prohibited from turning in 
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the same direction by the lock member 5 1 . Accordingly, the movable member 42 is 
maintained in the initial position without being allowed to turn from the initial position. 
[0057] 

When the engagement protrusion part 52b of the stopper member 52 is escaped 
from the lock hole 1 1 g in a state that the movable member 42 is located in the initial 
position, the lock member 51 becomes tumable toward the terminal end position from the 
initial position. As a result, the movable member 42 is turned toward the terminal end 
position from the initial position by the turn biasing means 40. When the movable 
member 42 is turned, the lock member 51 is urged by movable member 42 and turned in 
the same direction. Since the abutment arm part 42a of the movable member 42 is slid 
down along the return cam face 5 1 c at that time, the lock member 5 1 is caused to 
additionally turn by a portion equal to the slide-down portion for the abutment arm part 
42a along the return cam face 5 1 c with respect to the movable member 42, On the other 
hand, since the surface 51e continuous with the return cam face 51c of the lock member 
51 is an inclination surface inclined downward, in FIG. 15, toward the talking position, 
the turning amount of the lock member 51 becomes smaller than the turning amount of 
the movable member 42 from the time the movable member 42 is deviated from the 
return cam face 5 1 c to the time the movable member 42 is turned to the terminal end 
position. The difference in turning amount at that time is equal to the difference in 
turning amount between the movable member 42 and the lock member 51 caused by the 
slide-down made by the abutment part 42a along the return cam face 51c. Accordingly, 
when the movable member 42 is turned from the initial position to the terminal end 
position, the lock member 51 is also turned by 170 degrees. Of course, the stopper 
member 52, which is non-tumably connected to the lock mranber 51 , is also turned by 
170 degrees. 
[0058] 

As described above, the engagement protrusion parts 52b, 52b of the stopper 
member 52 are fitted to the lock holes 1 1 g, 1 1 g every time the stopper member 52 is 
turned by 1 80 degrees. Accordingly, The 170 degrees turn from the initial position made 
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by the movable member 42 is not enough for the engagement protrusion parts 52b, 52b to 
enter the lock holes 1 Ig, 1 Ig, respectively and the lock member 51 cannot be located in 
the lock position. In view of the foregoing, as shown in FIG. 10(D), of the two side 
surfaces directing toward the peripheral direction of each engagement protrusion part 52b, 
at least one side surface directing to a direction toward the folding position from the 
talking position is provided with an inclination surface 52c (the inclination surface 52c is 
formed on each side surface of the engagement protrusion part 52b in this embodiment) 
which is inclined toward the talking position from the folding position as it goes toward 
the distal end side from the basal end side of the engagement protrusion part 52b. When 
this amount of inclination is converted in an angle in the peripheral direction, the 
inclination surface 52c is inclined by an angle which is slightly larger than 10 degrees. 
Accordingly, when the stopper member 52 is turned by 170 degrees, the distal end part of 
the inclination surface 52c is brought into an opposing relation with one side wall in the 
peripheral direction of the lock hole 1 Ig, i.e., one side wall directing in a direction 
toward the talking position from the folding position. Thus, when the stopper member 52 
is moved toward the partition wall part 1 If (leftward of FIG. 2) by the return spring 53, 
the inclination surface 52c is abutted with one side wall of the lock hole 1 1 g. As a result, 
the stopper member 52 is turned toward the talking position by 10 degrees while moving 
leftward in FIG. 2. As a result, the stopper member 52 is located again in the locking 
position, and the stopper member 52 and the lock member 51 are non-turaably locked to 
the stationary cylinder 1 1 . 
[0059] 

The unlock means 60 is adapted to release the locked state of the movable 
member 42 with respect to the stationary cylinder 1 1 caused by the lock means 50, so 
that the movable member 42 and the tumable member 21 can be turned toward the 
talking position from the initial position. As shown in FIGS. 2 and 3, the unlock means 
60 includes a control button 61, This control button 61, as shown in FIG. 7, comprises a 
bottomed circular cylindrical main body part 61a whose one end part is open and the 
other end part is provided with a bottom part, and a pair of engagement arm parts 61b, 
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61b extending forward from one end face of the main body part 61a. After the 
engagement arm parts 61b, 61b climb over the stop ring 14 in a state that the interval 
between their distal end parts is spread by their own elasticity, the engagement arm parts 
61b, 61b are elastically restored and deformed, thereby being mounted on the outer 
peripheral surface of the left end part of the stationary cylinder 11. In this mounted state, 
as shown in FIG. 5, the engagement arm part 61b is slidably fitted in the lock hole 1 Ig 
formed in the stationary cylinder 11. Owing to this arrangement, the control button 61 is 
connected to the stationary cylinder 1 1 such that the control button 61 is movable in the 
direction of the turning axial line L but non-tumable. Moreover, the engagement arm 
parts 61b, 61b are withdrawably engaged in the lock holes 1 Ig, 1 Ig, respectively. When 
the lock member 51 is located in the locking position, the distal end face of the 
engagement arm part 61b is in contact with the distal end face of the engagement 
protrusion part 52b of the stopper member 52. Accordingly, the control button 61 is 
biased leftward, in FIG. 2, by the return spring 53. However, an engagement surface 61c 
formed on the engagement arm part 61b is abutted with the stop ring 14, thereby 
prohibiting the control button 61 fixam moving leftward. 
[0060] 

In the state that the reception section 3 is located in the folding position and the 
lock member is located in the locking position, when the control button 61 is depressed 
toward the stationary cylinder 1 1 until its outer end face is positioned on the generally 
same plane as the left end face, in FIG. 2, of the connection cylindrical part 2a, the 
engagement protrusion parts 52b, 52b of the stopper member 52 are pushed by the 
engagement arm parts 61 , 61b and escaped from the lock holes 1 Ig, 1 1 g, respectively. 
Then, the stopper member 52 and the lock member 51 become tumablc in a direction 
toward the talking position from the folding position, and the movable member 42 and 
the tumable member 21 are turned toward the talking position from the initial position. 
When the tumable member 21 is turned by 10 degrees from the initial position, the 
spherical bodies 24A, 24B are slid down along the-one end side inclination parts 23a, 23a 
to the cenfral parts of the cam recesses 23A, 23B, and are brought into contact with the 
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other end side inclination parts 23b, 23b, respectively. Then, the stationary circular plate 
12 and the tumable member 21 begin to turn in unison, and the reception section 3 is 
turned toward the talking position from the folding position. When the reception section 
3 reaches the talking position and stops, the stopper member 52 is pushed by the return 
spring 53 and the engagement protrusion part 52b is brought into the lock hole 1 1 g. This 
causes the lock member 51 and the stopper member 52 to be located in the locking 
position again. The reception section 3 turned to the talking position is manually 
returned to the folding position as previously mentioned. 
[0061] 

In a cellular telephone set incorporated with the hinge apparatus having the 
above-mentioned construction, presume that the reception section 3 is manually turned to 
a position within the stoppable range, for example, a position 90 degrees away toward the 
talking position from the folding position and manually stopped in that position. When 
the control button 61 is depressed in that state, the movable member 42 and the tumable 
member 21 are turned toward the terminal end position from the initial position by the 
turn biasing means 40. In the first increment of turn, the spherical bodies 24A, 24B are 
slid along the confronting surface with the tumable member 21 of the stationary circular 
plate 12. Thereafter, when the tumable member 21 is tumed about 100 degrees (=10 
degrees + 90 degrees) from the initial position, the spherical bodies 24A, 24B are slid 
down along the-one end side inclination parts 23a, 23a of the engagement recesses 23 A, 
23B and reach the central parts of the engagement recesses 23A, 23B. Then, the 
spherical bodies 24A, 24B are abutted with the other end side inclination parts 23b, 23b, 
respectively. Asaresult, the tumable member 21 is stopped. Thereafter, when the 
reception section 3 is freely tumable, the stationary circular plate 12 is tumed to the 
talking position in unison with the tumable member 21 and the reception section 3. 
[0062] 

As mentioned above, when the control button 61 is depressed in the state that the 
reception section 3 is manually stopped in a position within the stoppable range, if the 
spherical bodies 24A, 24B are stopped by the other end side inclination parts 23b, 23b, 
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respectively, there is no problem. However, the spherical bodies 24A, 24B are slid down 
the-one end side inclination parts 23a, 23a, respectively, before they are abutted with the 
other end side inchnation surface parts 23b, 23b, respectively. For this reason, the 
tumable member 21 and the movable member 42 are turned toward the talking position at 
a high speed. Then, there is such a fear that the spherical bodies 24A, 24B are slid 
upward along the other end side inclination surface parts 23b, 23b of the cam recesses 
23A, 23B, respectively, by the inertial force of the tumable member 21 and the movable 
member 42 and moved over the cam recesses 23A, 23B, respectively. In such a case, 
after the spherical bodies 24A, 24B are moved over the cam recesses 23 A, 23B, 
respectively, the tumable member 21 is further turned (hereinafter, referred to as "overly 
turned") in a direction toward the talking position from the folding position with respect 
to the stationary circular plate 12 by the following portion; 

180 degrees - 90 degrees = 90 degrees 
When the tumable member 21 and the movable member 42 are once overly tumed, there 
is no way to eliminate the overly tumed portion, and the tumable member 2 1 and the 
movable member 42 are maintained in their overly tumed states with respect to the 
stationary circular plate 12. Under such a circumstance, even if the reception section 3 is 
manually tumed to the folding position, the reception section 3 cannot be stopped in the 
folding position because the abutment arm part 42a of the movable member 42 does not 
reach the return cam face 5 1 c of the lock member 5 1 . 
[0063] 

In order to prevent an occurrence of such inconvenience, in this hinge apparatus 
10, a stopper mechanism 70 is provided between the stationary circular plate 12 and the 
tumable member 21 . The stopper mechanism 70 includes abutment protrusions 71, 72 
which are formed respectively on the confronting surfaces between the tumable member 
21 and the stationary circular plate 12. The abutment protrusions 71 , 72 prohibit the 
tumable member 21 from turning with respect to the stationary circular plate 12 by 
abutment between the side surfaces of the abutment protrasions 71, 72 directing in the 
peripheral direction of a circumference about the turning axial line L. As long as the 
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hinge apparatus 10 works normally, they are never abutted with each other. However, 
when the movable member 42 and the tumable member 21 are turned toward the talking 
position from the initial position by the turn biasing means 40, if the spherical bodies 
24A, 24B tend to turn along the other end side inclination parts 23b, 23b from the central 
parts of the cam recesses 23 A, 23B, respectively, by a predetermined angle or more, they 
are abutted with each other. In this embodiment, the predetermined angle is a small 
angle such as, for example, 5 degrees or less. At the most, the predetermined angle is set 
to be smaller than the angle corresponding to the length in the peripheral direction of the 
other end side inclination part 23b. Accordingly, even if the spherical bodies 24A, 24B 
successfully climb over the central parts of the cam recesses 23A, 23B, respectively, they 
cannot chmb over the other end side inclination parts 23b, 23b. The tumable member 21 
is stopped before the spherical bodies 24A, 24B climb over the other end side inclination 
parts 23b, 23b. When the tumable member 21 is stopped in a state that the spherical 
bodies 24A, 24B are in contact with the other end side inclination parts 23b, 23b, 
respectively, the spherical bodies 24 A, 24B are returned to the central parts of the cam 
recesses 23 A, 23B by the other end side inclination parts 23b, 23b, respectively. 
Accordingly, the hinge apparatus 10 maintains its normal condition. 
[0064] 

The cover cylinder 15 is externally fitted to the stationary cylindrical part 1 1 at its 
area ranging from the cenfral part to the tumable member 21. This cover cylinder 1 5 is 
adapted to prevent a lubricating oil, which is applied to the end face cam 41 , between the 
cylindrical parts 21a, 42b mutually fitted, etc., from leaking outside. 
[0065] 

Next, a method for assembling the hinge apparatus 10 having the above- 
mentioned constmction to the cellular telephone set 1 will be described. At the time for 
assembling the hinge apparatus 10 to the cellular telephone set 1, as shown in FIG. 4, the 
movable member 42 is turned toward the talking position from the initial position by 1 80 
degrees so that the abutment arm part 42a is abutted with the wall surface of the recess 
lie of the stationary cylinder 11. In that state, the stationary circular plate 12 is located 
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in a position 1 70 degrees away from the folding position. Then, the hinge apparatus 1 0 is 
inserted into the first connection hole 2c through the opening part on the second 
connection hole 3 c side. The hinge apparatus 10 is inserted into the first connection hole 
2c first with the control button 61 . The hinge apparatus 10 is inserted into the first 
connection hole 2c until the stationary cylinder 1 1 is abutted with the abutment surface 
2g formed on the inner peripheral surface of the connection cylindrical part 2a through 
the cover cylinder 15. In that state, a part of the main body part 61a of the button 61 is 
protruded from the reduced-diameter hole part 2e of the first connection hole 2c, and the 
entire stationary circular plate 12 is protruded outside from the first connection hole 2c. 
Thereafter, the stationary circular plate 12 is moved toward the stationary cylinder 1 1 
against the biasing force of the coiled spring 22 and the entire stationary circular plate 12 
is inserted into the first connection hole 2c. At that time, the hinge shaft 1 3 is also moved 
in unison with the stationary circular plate 12 and the entire hinge shaft 13 is also inserted 
into the first connection hole 2c. Then, the connection shaft part 3a is moved in a 
direction as indicated by the arrow of FIG. 4 so that the axis of the second connection 
hole 3 c is aligned with that of the first connection hole 2c. And the reception section 3 is 
properly turned so that the second connection hole 3c and the stationary circular plate 12 
are phase matched (phase matching between a key part 2f and a key groove 1 1 c) in the 
peripheral direction. When the axes of the second connection hole 3c and the first 
connection hole 2c are aligned and the second connection hole 3c and the stationary 
circular plate 12 are phase matched in the peripheral direction, the stationary circular 
plate 12 biased by the coiled spring 22 is fitted into the fu^t connection hole 3 c. By 
doing so, the operation for assembling the hinge apparatiis 10 to the cellular telephone set 
1 is finished. Thereafter, the reception section 3 is turned from the talking position to the 
folding position. Normally, the reception section 3 is located in the folding position. In 
that state, a stopper for positioning the talking position is mounted on the transmission 
section 2 or the reception section 3. By doing so, the operation for connecting the 
transmission section 2 and the reception section 3 togetiier through the hinge apparatus 
10 is finished. 



38 



[0066] 

It should be noted that the present invention should not be limited to the above- 
mentioned embodiment but many changes and modifications can properly be made in 
accordance with necessity. 
[0067] 

For example, in the above-mentioned embodiment, the hinge apparatus according 
to the present invention is applied to the cellular telephone set 1. However, the hinge 
apparatus 10 can also be used as a hinge apparatus for tumably connecting a main body 
part and a liquid crystal display part of a notebook type personal computer. 
[0068] 

Moreover, in the above-mentioned embodiment, the return inclination surface 51a, 
the flat surface 5 lb and the return cam face 5 1 c are formed on the lock member 5 1 , and 
at the time for returning the reception section 3 automatically turned to the talking 
position to the folding position, the abutment arm part 42a of the movable member 42 is 
contacted with the return inclination surface 5 1 a, the flat surface 5 lb and the return cam 
face 51c. However, it is also accepted that the abutment arm part 42a is contacted with 
the end face cam 41 at that time. 
[0069] 

Moreover, although in the above-mentioned embodiment, the coiled spring 22, 
which is a component of the turn biasing means 40, is used as a biasing means for biasing 
the connection retaining means 20 as well, another coiled spring may be used for biasing 
the connection retaining means 20. 
[0070] 

Furthermore, in the above-mentioned embodiment, the stationary circular plate 12 
and the tumable member 21 are integrated by a retaining force of the connection 
retaining means 20 larger than the turn biasing force of the coiled spring 22. By doing so, 
the turn biasing force acting on the movable member 42 is transmitted to the stationary 
circular plate 12 through the tumable member 21 . However, in case there is no need for 
manually turning the stationary circular plate (second hinge member) 12 toward the 
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talking position from the folding position with respect to the stationary cylinder (first 
hinge member) 11, the tumable member 21 may be integrally formed with the stationary 
circular plate 1 2. In other words, the movable member 42 may be non-tumably 
connected directly to the stationary circular plate 12 by eliminating a provision of the 
tumable member 21 , Moreover, in case the stationary circular plate 12 can be moved in a 
direction of the turning axial hne L in unison with the movable member 42, the movable 
member 42 may be integrally formed with the stationary circular plate 12, 



